Metabolic regulation by HMGB1-mediated autophagy and mitophagy.
Autophagy is a dynamic process for degradation of cytosolic components such as dysfunctional organelles and proteins and a means for generating metabolic substrates during periods of starvation. Mitochondrial autophagy ("mitophagy") is a selective form of autophagy, which is important in maintaining mitochondrial homeostasis. High mobility group box 1 (HMGB1) plays important intranuclear, cytosolic and extracellular roles in the regulation of autophagy. Cytoplasmic HMGB1 is a novel Beclin 1-binding protein active in autophagy. Extracellular HMGB1 induces autophagy, and this role is dependent on its redox state and receptor (Receptor for Advanced Glycation End products, RAGE) expression. Nuclear HMGB1 modulates the expression of heat shock protein β-1 (HSPB1/HSP27). As a cytoskeleton regulator, HSPB1 is critical for dynamic intracellular trafficking during autophagy and mitophagy. Loss of either HMGB1 or HSPB1 results in a phenotypically similar deficiency in mitophagy typified by mitochondrial fragmentation with decreased aerobic respiration and adenosine triphosphate (ATP) production. These findings reveal a novel pathway coupling autophagy and cellular energy metabolism.